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RI WKH MRLQW QRU WKH WKUHHGLPHQVLRQDO VWUHVV VWDWHV SUHVHQW ZLWKLQ WKH MRLQW ,Q WKLV SDSHU D VHPL
DQDO\WLFDO VXEPRGHO LV SUHVHQWHG 7KH PRGHO LV IRUPXODWHG DV DQ RSWLPLVDWLRQ SUREOHP ZLWKLQ WKH
IUDPHZRUN RI QXPHULFDO OLPLW DQDO\VLV 7KH SUHVHQWHG VXEPRGHO LV FDSDEOH RI GHVFULELQJ WKH NH\
PHFKDQLVPVZLWKLQWKHMRLQWDQGWKHPRGHOLVYHULILHGE\FRPSDULVRQWRH[LVWLQJQXPHULFDOPRGHOV
7KHVKHDUFDSDFLW\RI WKH MRLQW VXEMHFWHG WR WULD[LDO VWUHVV VWDWHV LVDQDO\VHGDQG WKH UHVXOWVDUHGLV
FXVVHG
 ,QWURGXFWLRQ
7KH ODWHUDO VWDELOLW\ RI SUHFDVW FRQFUHWH VWUXFWXUHV LV RIWHQ HQVXUHG E\ VKHDUZDOOV7KHVHZDOOV DUH
FRPSRVHGRISUHFDVWZDOOSDQHOVFRQQHFWHGE\ LQVLWXFDVW MRLQWV+RUL]RQWDO IRUFHVHJ IURPZLQG
ORDGDUHWUDQVIHUUHGDVLQSODQHIRUFHVDQGWKHVKHDUFDSDFLW\RIWKHSDQHOVDQGMRLQWVDUHFUXFLDOWRWKH
FDSDFLW\RIWKHHQWLUHVWUXFWXUH7KLVSDSHUZLOOIRFXVRQMRLQWVEHWZHHQVKHDUZDOOVDQGVODEVRUFRUQHU


















WULD[LDO VWUHVV FRQGLWLRQV KDV EHHQ SXEOLVKHG 8SSHU ERXQG VROXWLRQV EDVHG RQ DQDO\VLV RI IDLOXUH
PHFKDQLVPV -HQVHQ  1LHOVHQ DQG +RDQJ  DV ZHOO DV ORZHU ERXQG VROXWLRQV EDVHG RQ
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WKHJOREDOHTXLOLEULXPDQGߚLV WKH VWUHVVYHFWRU UHSUHVHQWLQJ WKH VWUHVV VWDWHV LQ݉SRLQWV7KH ORDG
DFWLQJRQWKHVWUXFWXUHLVFRPSULVHGRIDFRQVWDQWSDUWܴ଴DQGDVFDODEOHSDUWܴߣ7KHSUREOHPFDQ
EH VROYHGHIILFLHQWO\XVLQJ LQWHULRUSRLQWPHWKRGV ,Q WKLVZRUN ZLOOEHD VHPLGHILQLWHSURJUDP




7KH SXUSRVH RI WKH VXEPRGHO LV WRPRGHO LQVLWX FDVW MRLQWV VXEMHFWHG WR WULD[LDO VWUHVV VWDWHV 7KH
VXEPRGHO SUHVHQWHG LQ WKLV SDSHUZLOO EH FDSDEOH RI WUHDWLQJ MRLQWV EHWZHHQ RUWKRJRQDO SDQHOV DQG













WKH8EDUV VKRXOGEHSODFHG FORVHO\ WRJHWKHU KRZHYHU WKLV LVQRW DOZD\V WKHFDVH LQSUDFWLFH7KH
RYHUODS݋௭DQG݋௬ DVZHOO DV GLVWDQFH EHWZHHQ WKH8EDU SDLUVݏ DIIHFWV WKH FDSDFLW\ RI WKH MRLQW
KHDYLO\7KHZLGWKVݐ௭DQGݐ௬RQO\DIIHFWVWKHFDSDFLW\WRDPLQRUGHJUHH
7KHGLIIHUHQWFRPSRQHQWVRI WKH VXEPRGHOHDFKFRQWULEXWHV WR WKHFRPELQHGVWUHVV VWDWHV LQ WKH






















DFWLQJ LQ WKH ORQJLWXGLQDO GLUHFWLRQ RI WKH MRLQW YLD FRUEHODFWLRQ7KHPRGHO LV UDWKHU VLPSOH DQG
FRQVLVWVRIRQHWULDQJXODUSDQHORQHUHFWDQJXODUSDQHODQGWKUHHVWULQJHUV

)LJ /HIW &RUEHO FRPSRQHQW LQ WKHݖݔSODQH WKH SRVLWLYH GLUHFWLRQ RI IRUFHV DQG VWUHVVHV LV
LQGLFDWHGE\WKHDUURZV5LJKW6NHWFKRIWKHFRUEHOVDQGWUDQVIHUEORFNLQ'
)LJ  VKRZVDQ H[DPSOHRI D FRUEHO FRPSRQHQW7KH FRPSRQHQW LV ORFDWHG LQ WKHݖݔSODQHDQG LWV
SXUSRVHLVWRWUDQVIHUDVKHDUVWUHVV߬WRDQD[LDOVWUHVVߪ௫YLDWKHFRUEHODFWLRQ7KHVWULQJHUIRUFHV ଵܶ
DQG ଶܶFDQEHSRVLWLYHVLQFHWKHVWULQJHUUHSUHVHQWVWKHORRSUHLQIRUFHPHQWܸRQWKHRWKHUKDQGPXVW
EHQRQSRVLWLYHVLQFH WKHVWULQJHU LVDVRFDOOHGFRPSUHVVLRQVWULQJHU(TXLOLEULXPEHWZHHQWKH WZR
SDQHOVDQGWKHWKUHHVWULQJHUVVHHQLQ)LJDUHHQVXUHGE\WKHIROORZLQJHTXDWLRQV
 ߬ ݐ௭ െ ݋௭ʹ ݋௬ െ ܸ ൌ Ͳ
െ߬݋௭݋௬ െ ଵܶ ൌ Ͳ
െ߬ ݐ െ ݋௭ʹ ݋௬ ൅ ଵܶ െ ଶܶ ൌ Ͳ

ZKHUH WKHJHRPHWULFSDUDPHWHUVDUHVHHQ LQ)LJDQG(TXLOLEULXPRI WKHSDQHOVDQG WKHRYHUDOO
PRGHOLVHQVXUHGE\WKHIROORZLQJWKUHHHTXDWLRQV
 െ߬݈݋௬ ൅ ߪ௫݋௭݋௬ ൌ Ͳ
െߪ௭݈݋௬ ൅ ߬݋௭݋௬ ൌ Ͳ
െܸ െ ଶܶ െ ߪ௭݈݋௬ ൌ Ͳ

(DFKFRUEHOFRPSRQHQWUHTXLUHVHTXLOLEULXPHTXDWLRQVDQGYDULDEOHV)RUWKHFRUEHOFRPSRQHQWV



















FRPELQHGXVLQJ WKHSULQFLSOHRI VXSHUSRVLWLRQ7KHFRUHRI WKH MRLQW LH WKHPLGGOH URZRI WKH'
PRGHOVDQGWKHWULDQJXODUSDQHOVRIWKHFRUEHOVZLOOEHVXEMHFWHGWRWULD[LDOVWUHVVFRQGLWLRQDQGWKH
PRGLILHG0RKU&RXORPE\LHOGFULWHULRQLVXVHGIRUWKLVSDUWRIWKHPRGHO
 ߪଵ ൑ ௧݂






FRPSRQHQWVVHH)LJ OHIWH[SHULHQFHD WZRGLPHQVLRQDOVWUHVVVWDWHDQGSODQHVWUHVV LVDVVXPHG
7KHFRPELQHGVWUHVVVWDWHVDUHFKHFNHGDJDLQVWWKHPRGLILHG0RKU&RXORPE\LHOGFULWHULRQIRUSODQH
VWUHVVZKLFKLVJLYHQDV
 ߪଵ ൑ ௧݂
݇ߪଵ െߪଶ ൑ ௖݂
െߪଶ ൑ ௖݂
 
ZKHUHߪଵDQGߪଶDUH WKH ODUJHVWDQGVPDOOHVWSULQFLSDOVWUHVV UHVSHFWLYHO\7KHSULQFLSDOVWUHVVHVDUH
WKHHLJHQYDOXHVRIWKHVWUHVVWHQVRUDQGFDQEHUHSUHVHQWHGDVDVHPLGHILQLWHFRQH.UDEEHQK¡IW
/\DPLQDQG6ORDQ%LVERVDQG3DUGDORVZKLFKLPSRVHVFRQVWUDLQWVRQWKHHLJHQYDOXHV




 ܶ ൑ ܣ௦ ௒݂ 
ZKHUHܣ௦LVWKHUHLQIRUFHPHQWDUHDRIRQH8EDUORRSDQG ௒݂LVWKHWHQVLOHVWUHQJWK)RUWKHFRPSUHV
VLRQVWULQJHUVWKHIRUFHLVUHTXLUHGWREHQRQSRVLWLYH





VWXG\7KHNH\UHVXOWRI WKH VXEPRGHO LV WKH VKHDUFDSDFLW\ HLWKHU߬Ȁ ௖݂RU߬ZKHUH߬LV WKHDYHUDJH
VKHDUVWUHVVDFWLQJRQWKHMRLQW7KHVKHDUFDSDFLW\LVDIIHFWHGE\WKHDPRXQWRIUHLQIRUFHPHQWLQWKH
MRLQWZKLFKLVGHVFULEHGWKHPHFKDQLFDOUHLQIRUFHPHQWGHJUHHȰGHILQHGDV
 Ȱ ൌ ܣ௦ ௒݂ݏݐ ௖݂ 
7KHIROORZLQJSDUDPHWHUVZLOOEHXVHGIRUWKHFRPSDULVRQ
 ୡ ൌ ͵Ͳǡ ௧݂ ൌ Ͳǡ ݐ௭ ൌ ݐ௬ ൌ ͷͲǡ ݋௭ ൌ ݋௬ ൌ ͶͲǡ  ൌ ʹͲͲ 














)LJ &RPSDULVRQRI WKH WZRGLPHQVLRQDOVXEPRGHOE\+HUIHOWHWDO DQG WKHSURSRVHG








 ௧݂ ൌ Ͳǡ ݐ௭ ൌ ݐ௬ ൌ ͷͲǡ ݋௭ ൌ ݋௬ ൌ ͶͲ 
)RUWKHDQDO\VLVWKUHHGLIIHUHQWW\SHVRIORRSUHLQIRUFHPHQWFRPPRQO\XVHGLQWKHLQGXVWU\DUHDQD
O\VHG7KHGLVWDQFHEHWZHHQ WKH8EDUV WDNHV WKUHHGLIIHUHQWYDOXHVQDPHO\PPPPDQG
PP







)LJ 6KHDUFDSDFLW\RI WKHFRUQHU MRLQW IRU WKUHHGLIIHUHQW8EDUVYDU\LQJ8EDUGLVWDQFHDQG
௖݂ ൌ ͵ͷ

















WLRQV LVEDVHGRQHPSLULFDO IRUPXODVZKLFKQHJOHFW WKH WULD[LDO VWUHVV VWDWHVZLWKLQ WKH MRLQW ,Q WKLV




PRGHO DUH FKHFNHGDJDLQVWDSSURSULDWH\LHOGFULWHULD WKHPRGLILHG0RKU&RXORPE\LHOGFULWHULRQ LV
XVHGIRU WKHFRQFUHWHZKLOHDVLPSOH OLQHDUFULWHULRQ LVXVHGIRU WKHUHLQIRUFHPHQWDQGFRPSUHVVLRQ
VWULQJHUV
7KHPRGHO LVYHULILHG IRUSODQHVWUHVVE\FRPSDULVRQ WRDQDOUHDG\HVWDEOLVKHGPRGHO7KHSUR
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)DXFKDUW - DQG&RUWLQL3ULPR ³eWUXGH([SpULPHQWDOHGH -RLQWV+RUL]RQWDX[(QWUH3DQ
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